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(57) [11*5] 

CPS] z<o%.wcD£.tzz> s#m. it5c©ss^e»# 

Iffi&t^m -y K 1 0 ti, TKttO 

3?2£&*1£1 1 Z.V>mWLl 1 CM4hfcA*#« 
8S1 5i5J:tf£©A;IMMM&l 5*»&**ttC»tt-r* 
tt»©ai»#*Bll 6%*tr2J5l±<!)3t»ttif*lHllSl 
2£:£JMiffU 4ffi%l KfnAMSSl 
5i:fcB*^M?Sl 6* ? ^2ca»(Sjg-i:^-5«t^C*ffil 

i vmxmtzm*) &t>i±fr-?&¥ijgEit& i 2ra»r^a? 

iSffl»l 8Sr3£LTg*gl UtSflHlKl 2#^i£;* 
ntv^,, d©5K— K 1 0 £#N£jS£S&8|5# 1 8 tc^V^X 
Mt^C^iao, A#agi£8 1 5«<Z>Ma*R< 
#M1 6<IJ#/£V^w^<9jgj£gg*y7'3 0 
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W±©36»tt»*0«S i: 

±l5ftttii£^lHl8£^n^ftA##&&kffi#a9i£gS 
#&S: ca»|6j S i: ft S «* -5 C <z>ffl*i»i c R 0 

■riRn«»fsn**s»*is«»*auT±ies*iHjB«: 

#K?SS®±»r^fiX L fc z fc t r £ft#iR[El8© 

±ie^»iks^|5i b * ± x a ##&K* 5 -tfe#amgig 

©4><C?fll*l&l < cfc d t ^?SSS©^^r|Sl(r m K> &t>Tt 
A»^>#3t»ttS*lHlBHcrn&il*|5iiSft«(irRK: 

tr 2 W±©3B»«5*0B**n^nA;&*ttB i: ffl* 
#^K* 5 ^a(;iSl6l t fc ft £ £ 5 C«ttB£&©«2TI*I 

cp o -^^-a-T^-r sit 

&&1R*WWi-rzzii\z J: 9 A***Kfll©«* t *< tB 

##«Bfil©«**/£v^-A:|*©a£i£B?- y X£tz)S£T 

*=R«Ufcr fcfcWSter *X©»iS#S5. 
[»*B4 3 H«tt©*«B««CAa»«Bfci©A 

£#&b e> iz ^ **&© a ##&b fc 

tp2IU±©*»tt5*HlK*^TA3J**ISa«±E*« 

% *«§ t fc r k £<8® -r a * roasts*. 

[000 1] 
.[000 2] 

[&*©&05] «£*J:9##«tt+©#**M*a-ti-4fc 



(2) ttHf9-197 150 
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*16hTV^. cn&©»ttfllift»*, s^is^->';n 
V>xy>«p©»«Ka«±C, -»ftm** (S i o 

2 ) ^Ga Asfcif©*#{f:#m*£J5S#fc-r*:3 7'i: 

KJf*&ft U Z©Jfc#R»c 

*->TY»ttt»«***3SriSlttlS*««:«J«LTV^*. 

KB©4SSS5«:?t7 7-< Air^gg-f -art cto. 

[0 0 0 3] 3tttdJ$[E]B©e?J5Sl±, fcfcx f£ Y^K^M 
BSrfflV^c i xt) 1 6fctJ;frirfr:b*> 1 x l $>5 

w*y3fa&m-£tm*m^tz2Ai) 1 6£tj#-f &fc*>2 x 

K^r-fAS, K ©fl- 

fll©fl-&£-£trfl-@* ? &2 5 0 umT'&Zo ZCDtztbm 
«B«BSSC*tta*7 7 -f Afc©«ltt»© e» 2 
5 0~2 5 5//mt45 o 
[0 0 0 4] 

20 [ffcWtffll&LJidk-f 5f$«] fcfcitB 1 x l 6#i& 
0)7.9 -1)7=7 X\%. -f HI IS fc 9 ©■♦>■■* X 

(4 AJ^BfllOliA 5 500~l OOO/zmt abft tf + 
R»fl)©tB*aSE«B«©«tt2 5 Otfmx 

1 6 = 4 0 0 0 a mUk±1j :n5>ffl^Si: 

TlftSSfe^-r^B^- y XI ©J;-5tr. A27flJ©4fgffil 
a©(iWl tii^iU©^® 1 b&T7£. fy^ 

[0 0 0 5] L*Lfc**6fE*©#ttK*yX©Kitefr 
50 ft-Ctt, EI8f3^-ri x 1 6#tt©3MSB2fc3rr*;* 
^-*X7©J;3«r, sF«tt©*»B*«3©fi-fll©H 

3 a\zmmi&2<oAjjm*— mzmz. R*Hu©23b 

2 (Dthtim^m^ y 1-T—mzMz. 5 J: ^ ft 
ElfiS 3 ©«}jrS] K:«ft©«ttK 2 £M-<T^j£ L 
fc©*.. ##»B2K©#*«gSa55J-4T-2£*B3*«»f 
t*:tl:J:!3, y^«itJ:?i:LXU 
fc„ r-5LT»i&snfcSe3lE©*«8S^yXtt, 

2 ^rrt-a-r **^r»-r«cto*3t©gjii*i^K:sv^»^ 

[0 0 0 6] r©fc»t£*©Hjt3firft-Ctt, l&VPiM 

a v •> t±^©«« ^aj-r 3 1 © x- 1 s #«?s 

^■yXftli, £«©tt:fr<BJ©-^?£-rfrfc>*» l 6^iKT*2b 
Ktf 2 50j/mx l 6 = 4000 (/miSc9fi$5:^< 

m&1&*v 7*&JSMlzty\Si?Z>£, fy^CAAfl-C 
«^B*5#^ELftV>Mt§?©t5if)SMgd 5 ^< ftO, -t 
©»fc*»*ftft^y XM®$ri: 0, 1 &©*«7!r 
n^^ yXSc* ? '>ft< ftoT C©Ci:ti#as 
5<? 0©Sib»Coft;6?-5 o 
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[0 0 0 7] 3t3*tttt©»j6t:flitN6*tt»4, fiS 

ig^ E «t o T #L3 $ ft 5 mm © ? Jo. "C & -5 ~ 

fc, 1 tJCCD^A^^c, 

[0 0 0 8] S«K^J5t$n-5 
^&©5*ii&^&&©SeBft3i:l£-f 3 d 1 ft© 

^mm^-y^mT)-:- Kt, #&&^y ^©g^sssft 

[0 0 0 9] 

[PJ§£«&-f &/c#>©^©] iiewi^^^it-rTt* 

KBfl^Snfclgl ©S.^{iJ;«.*^W©#S?S5 L y 
tf-Kfi. 1 £E«cL ^^©jgiim 

^Sfc, ±E#&8£&K^j£snfcA;frig&8:fcJ:t/ 

r©A^^^sg^e.^«jc»tt-r^ifif&©a3^^?s 

S n S l^lSSSgp^ ftgg L T _LE^5£lElgS ft #&SS£® 
[0 0 10] Src^2©a^C J:^*:^W©^^^-y 

^©S^lPlcSJ/S^Wili^^K^-^trZUAi© 
fttt«£W3i?(H]Sg£ft:H:CitU ±fBft#i!£^3£lHl&£:£:T 
A^#zSK* 5 ±ie#^K*S©4''ij<BJ^lRl< 

ci n e> s« a ft mm t ta c w s n s #t* % as # * 

[00 11] ^LTIS 1 ©Mj6£«fc£:fc#£i«©g^75j£ 
l±> 3 KE«L ¥&1*©#2&Kgt6C 

A**«B 4: d © A2l*JM&!&» &3t*»C»*-r * It & 
© & * i: * *tr 2 U±©*»ttS*lll« ft -t 

ftftfli L,T^£. 

[0 0 1 2] S)t0 2©^{CJ;S*^W©SigSj* 
<±> fS^4txiElf8LfcJ:dC R&**©>3i£ggg&i;: 
A#j9i£Ki: d ©A#l!¥j£ggA> &3t*»C #<£T 
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»**K*«±E#«IS*tRo+<>«% til < <k -? £3Mft& 
S«©^*rS] \zm o -a-Jb-trTgttmt;: ^sEf 5i§ t , 

mzwmrzz t\z£ oAa*«s&«©«i&«f*< mijm 

&Kfll©«A s /£^5r-^:|*©#i&gg*- •> 
i:ft,B:<lLT^-5 0 

[0 0 13] *^W©@i£^}fe»c«fcoTWaJSn-5^ 
SS^-yy-fi. S££©g?j^©©i&gg^-y T'KtfctShT 5 

i:> *«©A#<ijcfc^T#>&K##:£Lfc^MS;o ? « 

/0 J^t, 0#^:lit(ni±-r2>. Sfc, R«t^©S« 

^ft^fcti-r^tCfc^Tlfcifc 
A* i- fefe T Or tt \ v -?MVt A* $ tl Z> „ 
[0 0 14] 

[^m©hse©^^] ukTiz^m<o— mnm&\z-o\-> 
jsms* s- k i o i±, m$it&&m i i ±\z 2 a± 

iK^IhISS 1 2 ^n-^n 1 *©A^*MgS 15t, 
r©A^7#KSSl 5*»&3t*»C2*r-3*SC»ttU 
^0 TS^/jr^a* 5 1 6*»Z)&:Sai*^K 1 6i:ft# 
trlA^7l 6 iB^7 (1 x l 6#ft) ©^-A^ft^ 
^ttffifjS©— ffilttg|2»r^-r J:-5*Y»tt 

Mit, $>SlMi2A* 1 6a* (2 x l 6#<£) ©X^ 

[0015] ±E«tt©3C»«[Sff BBS 1 2 t±. Hit 

*r £5izAjjm%n& i 5i:ai*#^Ki 6*»2Sf5ca» 

(Si t -5 K^SKSffil 1 om?5falzmK>'&t}& 

TEl$hT^5„ #W^lH)?Sl 2Mi;ii, W3?!hI8S 1 

[0016] lEfSJSf 9* 77B tf- h* 1 0 ©Kjg^j* 
©— WlftWTtCsfe^-So El4(r^-rJ:-5t-S i 
5V^^4535^*>e.^5:-5S«l l©fIi:CVDft (Chem 
ical Vapor Deposition : it&M@M%1k) 2b•i)V^^iF 
H DS (FlameHydrolysis Deposition : A&Jf£9{i£) 
^cif©^J5£^?*t3j: oT, S i O2 ft^fiS^fT 
S^©Ta5^^y K©2 1 ft^fig-TS. Sfc, TSPi? 
7 » K©2 1 ©±ir. S i O2 l: K-^JftSSJPT5* 
^0 ^©^J&KcfcoTSSfgsft;? 7 y KJ12 1 «k 0 ^ 0. 2 
%~0. 4%SSi«i6fcrJ7'2 2ft^fi£-r^= Jte fe, S 
Pf^ftTlf 5 K-:/jSiJft;?5 y K»2 1 KSsaQ-f-SCli: 
KJB2 1 ©JS*f^ftTlf STafeftiioT 

[0 0 17]±!237 2 2©ill:, 7^1-7^^41 

t/c©*., R I E (Reactive Ion Etching) Ticif©^?* 
i:<totx yf y^fj -5 ~ i:tr«t 3f^^^ - y© 

50 VMi F H Dffi^iif I; J; 0 2 2 ftH&fr «fc tigPi? 
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5 y h*©2 5 ZMSZTZo :fti:J:ot, Xf'y/-fy 

[0 0 1 83 4*, 372 2©Jffi*f*S: K-^fflCDjBfll 
Kcfc^X^&SifeK^jeLXfct, an&c.fcO b'-^M 

£J:oX, ^U-f-y K-f Vr-'y ^^©Jgtfr^tf-^S: 
1»o*«KS:Jgj«LTt«l:V^ 0 4 tiHA^M 
jgX&-5* 5 , 0 5K^-tJ:-3fr , J y^H^K«ig=SrC 
VDftCt^ XU^JiE LX ti V>„ 

[00 1 9 ] ±EXSCJ:oT»iftSnfcSMM&* L v 7 
K 1 0 (HI1) S:, 0tSL&^;*j y^Ck-sTH 
l+C2^«l«-C*rtt«-C«Wr-r*^i:K:J:'3. A# 
>Sz£Sgl 5<JIJ©ffi#2S<, SffiOtttfJE^ 

x- a**© ^3 0 *s«jm$nSo 

[0 0 2 0] ±§5§gJE?£fig-Ctt, -voSJK 
1 2©^*->£;g| 1 ©<£-? CEILTfcJ, i£K5©# 

iSK^JsR^f c c: © 7 * h77?i;<tip SSSfflSnx^^JS-r 
ft«, BrJe©#*(S/<*->«:a&Kl 1 ±Cf£-5Cl 
T'ZZo :m:J;0, 0 8©ft5tS0i|Ktt!RLX, fat:*: 
i*$©g®l lfi*z>mWi&?-y-7 3 0<Z>®c*m52mt: 

[0021] ®6\zz<D$tmcDi6i<D'0mMm<Dmm&?- 
v fmx- k i o &*rr= ^ (ommM&o&m&i- » 7 

fljje-KiOtt, PUKft<z>i*ttB£« l li:, '©#& 

fcAffiLXV-S. rne>©^5}-Kll3SlHlSSl 2t±, -tn 
fni*©A*f»Sl A#i£l£gSl 5*6.2* 

-To#Str^iKLT«i^6<j4^iKt8cA ? 1 6 * C <c 5 & D 
6 Sr-^XXV'So tli*^Kl6«S«l 1© 

TA*#SK 1 5 1 1 ©•*"<:- fa < «fc -5 fcg 
ffil 1 ©Ji^faK/SrJEfcr y^XPO^to-l+XSfcfrtSKE 
@£ftXV-.S <> #^3rlH]ggl 2HIK:W:3HM&*-v:/3 0 

*«*rBK:«Bfsn5#*«gsaj»i sa^w-^nx 
[0 0 2 2] z<D*?ts:mmMmQ>mwLt&*y7m#- 

K10<b, wli&Ltifg 1 ©f£SS^fig©*>©£:fa*-»»;:. S 
i^x^SV^^^itSSSl 1©^®CCV 



D&&SWiFHD)*«?©IM^/£;fr*i:R I E^tJ:-, 
TM^nS. -t LT»«(S»J««t:, 0 6 4>K2,SS§ 
if§t&IfMt5li:i:J: , 5, A*i*8l 5 0IJ 
©<§#&<> ai^l^?S 1 6fll©<S* 5 JSVN^-y\*^©# 
«Bfy73 0#$jaj£n-5„ 

[0 0 2 3] roJ;74Hf0Sg (^x/n) l l^c, 

Mjnsf-^ciMf y^3 0T-$,nif, 
/0 #@$0«t<^»<S#K?S5 1 -yy3 0^^j5STSc:j;*5 

x*t?5„ 

[0 0 2 4] S 5. KB 6 CSt±T-»fl)#»8f > ^ 
30a©J;^£, 1 1 ©+'kC&j£*fffr©4Mj£: L 
TStfit5-S*fl)3t»«it@B 12 a, 12b©^ 
&B1 5#5V^*ttr*J:5frJBttK:*»i&f-y ^3 
0 a^r-^ai-r-fctr^oX, N x N (N=2. 4. 8. 
16. •••) ©^^-AryJrHtgltS: t* J X*t 
5. 

[0 0 2 5] 

20 [ft9J<Z>&£] *MCJ:n«, 1 

^IS^5'r=fe#SS0J:<«airrt:#X*t, j!fi&& 
f";7©l3X Mfc£$#X-t-z>„ 
[HI®©f(*J&:iKW] 

[mi] *&w<omi <»mm]&m*mTm%it&*vzf 

MX- h*©— ^©^Fffigl, 

[02] 0 1 K^nfc;}?- Ktr:fctt-5Y#i&#&gg 



[0 3] jt^riPittig-frssrs-rTffiia. 

[04] *K»3«i&*ai#«85©Br 
50 ®0. 

[0 5] 'J y 5?3ti*ttB<z>SrSBI. 

[0 6] *&W(Dm2(Dnmwm*mrm%it&3-'y-7 

M#- K© — ai5© 3 F®0„ 

[0 7] *ttK?-y -/oTia. 

[0 8] rjHsK-KO— SB^tSTT 



1 0-^K?'y7ffl*- K 
1 1 -#«SSS1S 

1 5-A**J6HS 
1 

1 8 

3 0-*«*f»y 
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